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ABSTRACT 
Many newly released activity monitors use heart rate measured at the wrist to estimate exercise 
intensity, however, where the device is placed on the wrist may affect accuracy of the 
measurement. PURPOSE: To determine whether the Pure Pulse technology on the Fitbit Charge 2 will 
show different heart rate readings when placed on the recommended exercise position compared to the 
all-day wear position at various exercise intensities. METHODS: Thirty-five participants (MEAN ± SD; 
22.0 ± 2.9yrs; 23.9 ± 2.6kg/m2; 18 male) consented to participate in a single visit where two Fitbit Charge 2 
devices were placed on the non-dominant wrist. Fitbit A was placed 2-3 fingers above the wrist bone. 
Fitbit B was placed directly above the wrist bone. The treadmill was set at 3 mph with 0% grade. 
Participants remained at this speed for 4 minutes. Heart rate measurements were taken at the last 10 
seconds of each stage from both Fitbits and a polar heart rate monitor (chest strap). The same procedure 
was followed for 5 and 6 mph. Statistical analyses were performed using IBM SPSS 23.0. A Two-way 
(speed x location) Repeated Measures ANOVA was used to examine mean differences. Pairwise 
comparisons with Bonferroni correction were used in post-hoc analysis. Pearson correlations and mean 
bias between polar heart rate monitor and activity monitors were also calculated for each speed. 
RESULTS: Repeated Measures ANOVA found significant differences between speeds (p<0.01) and 
location (p<0.01), but not for the interaction (p=0.234). Pairwise comparisons indicated significant 
differences between each speed (p<0.01) and between the polar monitor and Fitbit B (p<0.05), but not 
between the polar monitor and Fitbit A (p=0.608). Pearson correlations indicated strong correlations 
between each Fitbit and the polar monitor (r= .58-.91; all p<0.01). Mean bias decreased as speed increased 
for Fitbit A (mean bias BPM ± SD; -1.1 ± 5.4; -1.9 ± 9.5; -0.4 ± 6.9; -0.3 ± 7.3 for resting, 3mph, 5mph, 6mph 
respectively) while mean bias for Fitbit B increased as speed increased (-2.8 ± 8.8; -3.1 ± 11.1; -3.9 ± 14.6; -
6.7 ± 14.3 for resting, 3mph, 5mph, 6mph respectively). CONCLUSION: Wrist-worn heart rate monitors 
appear to provide values adequate for recreational use, however, following recommended guidelines on 
wear-position may impact heart rate readings. 
 
 
 
 
